INTROD UCT ION It has been considered in protein synthesis that the carboxyl group of free amino acid is first activated by the amino acid activating enzymes specific for certain amino acids (Equation 1). These enzymes are known to catalyze also in the second reaction (Equation 2) including the transfer of the amino acyl moiety to a specific soluble ribonucleic acid (S-RNA)1,2). linear function, when S-RNA was used in low concentration (Fig. 4) .
Requirement of ATP.
As shown in Table I Requirement of Metal Ions.
The effect of magnesium ion on the reaction was tested (Fig. 6) . 10-2M of magnesium ion concentration was found to be the most effective. When the concentrations of magnesium were less than 10-3M, the reaction did not proceed. At high concentration of magnesium (10-1M), the stronger inhibition was observed as compared with that of the hydroxamate formation12). The strong inhibition by the high concentration of magnesium ion may be attributed to the formation of inactive complex of S-RNA and magnesium. Other than magnesium, the stimulation of the incorporation by cobalt ion was reported on alanine activating enzyme from demonstrated that the incorporation of amino acid into protein by rat liver preparation was inhibited by various metals. In our experiments, manganese and calcium ions were considerably effective on the incorporation of 14C-tyrosine (Table II) . As shown in Table   II , manganese and calcium ions had 63 and 30 per cent of activities, respectively, as compared with that of magnesium ion. In these cases, the incorporation was not found in the absence of ATP. No incorporation occurred in the presence of cadmium, zinc and nickel ions. The same effect of cobalt ion as in the case of Webster was observed also in our experiments, but in this case, zero time control was considerably high, and the incorporation was found even in the absence of A T P. used the S-RNA as potassium salt. Therefore, as shown in Table IV , the addition of potassium ion into the reaction mixture did not show any stimulating effect as may be expected. However, with sodium salt instead of potassium salt of S-RNA under the otherwise same condition, 10-2M to 10-1M of potassium ion was necessary for the maximum incorporation, and the tendency of inhibition was observed at the concentration above 10-1M (Fig. 7) . The marked decrease of the incorporation was found in the absence of potassium ion and in this case only 10 per cent (33cpm) of the maximum activity was found.
Effect of pCMB and Cy s t e i n e. It was described by many authors that the activation of amino acids was inhibited by the addition of pCMB (p-chloromercuribenzoate). The formation of hydroxamate catalyzed by the tyrosine activating enzyme in our preparation was also inhibited by the addition of pCMB12). Incorporation of 14C-tyrosine into S-RNA was also strongly inhibited by pCMB in the concentration of 10-3M to 10-4M. Then the inhibitions were reactivated by the addition of excess amounts of cysteine.
Although the formation of hydroxamate was considerably inhibited by the addition of cysteine12), incorporation of 14C- tyrosine was not inhibited. These results are shown in Table I I I. Effects of Various Comp o n e n t s . As shown in Table IV , the addition of ATP-generating system (creatine phosphate and ATP-creatine transphosphorylase) was not effective in our reaction system, and the addition of GTP which is necessary for the over all incorporation of amino acids into ribosomal protein had no effect. Furthermore, the addition of CTP, which is thought to be essential to the formation of terminal structure of S-RNA to which the amino acids are bound through an ester linkage, did not show any stimulating effect to the incorporation of 14C-tyrosine into S-RNA. From this result, it was assumed that the S-RNA used in our experiments kept the terminal nucleotide sequence (-Cp-Cp-Adenosine) or that the enzyme which catalyzed the synthesis of terminal structure in the presence of ATP and was lacking in our preparation. In connection with this phenomenon, S-R N A prepared from the supernatant of the ground 
